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Abstract 
The increasing investment in infrastructure that fuels construction and cement demand makes it essential for 
cement manufacturers to assess their performance. This research is a first attempt to measure total productivity 
performance and efficiency growth pattern of the cement industry in the Philippines over the period of 2008-
2012. DEA-MPI: Input Oriented Variable Returns to Scale (VRS) was adapted to measure total factor 
productivity (TFP) and calculate technical efficiency (TE) of cement manufacturing companies (CMCs) on a 
yearly basis. The study used asset, salaries and wages and power and fuel expense as input variables and total 
cement production and revenue as output variables.  The calculated MPI result showed a decrease in total factor 
productivity (TFP) growth throughout the period (1.047). It also reflected that the decrease in TFP was due to the 
decline in technological change (1.006) and efficiency change (1.041). It can be concluded that even though 
decrease in the mentioned attributes were experienced the industry is still considered to operate in maximum 
productivity. Moreover, efficiency summary reported that two of the eight DMUs were technically inefficient. 
The industry’s efficiency mean average score was analyzed to be at .997. The findings indicated that with the use 
of DEA one can determine that there is a need for a more effective policy to increase TE and maintain 
productivity of the Philippine cement industry.  
Keywords: cement, DEA, Malmquist, VRS, productivity, efficiency 
 
1. Introduction 
Cement is known as the world’s second most consumed substance after water. It is produced from 
limestone, shell, and clay and processed in a heated temperature of more than 1000 degree Celsius. Cement is the 
main ingredient in construction. Without cement, concrete construction of infrastructure is impossible (Selim & 
Salem, 2010).  
The cement industry focuses on economies of scale. Due to its capital intensive nature, only a few 
number of firms control the market in different regions. This limits rivalry. In contrast, cement products are not 
differentiated, this creates an avenue for intense competition between existing firms (Noche & Elhasia, 2013). 
The Cement Manufactures Association of the Philippines (CeMaP) projected a consistent growth in 
demand for cement from 2011-2016.  This projected growth is seen as the public sector gains momentum for 
nationwide infrastructure projects and as the private sector is motivated to augment its own construction 
spending because of improved investment ratings (CeMaP, 2011).  
 
 
 
 
 
Figure 1.1 shows the increasing demand of cement over the period of 2003 to 2012. According to 
CeMaP (2012), the increasing demand of cement works hand in hand with the industry’s ongoing capacity 
expansion brought by the country’s economic progress. The accelerating figure of cement demand (ongoing 
capacity expansion) and the fierce competition in the local and global market justify the need to assess 
Figure 1.1: Total Sales and Demand Consumption of Cement in ‘000 MT, 
2003-2012 (CeMap, 2012) 
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productivity and TE performance of the Philippine cement industry.   
Globalization brought opportunity to the cement industry. It provided major players a favorable avenue 
to expand their business and increase investment - increasing production to meet growing demands. On the other 
hand, cement manufacturers are faced with higher competition level. According to Noche & Elhasia (2013), 
because of the fierce competition of the international market, it is imperative that business enterprises develop 
and implement policies to further enhance productivity and efficiency.   
Every business entity aims at fully maximizing its output with the use of minimal input. The cement 
manufacturing companies (CMCs) in the Philippines are faced with the essential issue of efficiently managing its 
resources while maintaining productivity.  By doing so, this study attempted to identify sources of inefficiency 
and efficiency of CMCs. These practices will serve as a learning paradigm for CMCs to enhance productivity 
and technical efficiency (TE). Moreover, these practices can be used as a benchmark for less efficient firms. 
Benchmarks acknowledge best performance that can be imitated by less efficient firms to reach efficiency level. 
Productivity and TE performance in this study was measured using Data Envelopment Analysis (DEA). 
DEA is a non-parametric method fashioned on linear programming system to assess performance among 
analyzed units (Mishra, 2012). Moreover, Malmquist Productivity Index (MPI) was employed to calculate total 
factor productivity (TFP). Using DEA-Malmquist Productivity Index (MPI), the study decomposed TFP into 
technological (TECHCH) and efficiency change (EFFCH) and identify other factors that affects productivity 
performance of the study’s decision making units (DMUs). Also, TE of CMCs was measured using Input-
Oriented Variable Returns to Scale (VRS). 
In light of global transformation, this study focuses on the Philippine cement industry’s efficiency and 
productivity factors that can guide managers towards sound policy and responsive decision-making.   
According to the Department of Environment and Natural Resources (DENR), Mines and Geo-Science 
Bureau, there are only 9 CMCs operating in the country. These are: Holcim Philippines; Lafarge Republic Inc.; 
Goodfound Cement Inc.; Apo Corporation (Cemex); Solid Cement Corporation (Cemex); Taiheiyo Cement 
Corporation; Northern Cement Corporation; Pacific Cement Corporation; and Eagle Cement Corporation. These 
CMCs operate in a total of seventeen (17) cement manufacturing plants in the Philippines, ten (10) of which are 
sited in Luzon, three (3) in Visayas and 4 (four) in Mindanao. These CMCs manufacture Portland type of cement.  
This research can help company managements recognize inefficient activities in order to deliver 
recommendations in improving its operations, thus will enable a starting point for prioritizing improvement 
initiatives. Moreover, this can assist investors in for investment in equity in the industry. The contribution of this 
study also provides beneficial insights into the use of DEA-MPI: Input-Oriented VRS in measuring productivity 
and TE performance. 
In addition, since cement is the primary ingredient in construction, the efficient manufacturing and 
productive performance of CMCs will play a significant role in the construction industry’s cost minimization 
(Goudineau, 2012; The New Indian Express, 2013).  
At present, there is no study conducted on the productivity and TE peroformance of the Philippine 
cement Industry.  
The primary objective of most efficiency and productivity studies is to analyze and evaluate the 
performance of the industry. This research specifically investigated on productivity performance and TE of eight 
(8) CMCs (which account for 89% of the industry) from the start of the industry’s capacity expansion in 2008 up 
to 2012. The study used Financial Statements and annual reports to get 2008-2012 data and realize key areas for 
financial and production measures. The output variables used in the study are: revenue (in million) and total 
cement manufactured (in million tons) while the input variables used are: total asset (in million); salaries and 
wages cost (in million) and energy and fuel cost (in million). Productivity and TE performance were analyzed 
within DEA-MPI: input-oriented VRS parameters. 
 
2.0 Methodology 
For analysis and evaluation of productivity and TE performance, the study used 2008-2012 Financial 
Statement of Philippine cement manufacturers. Eagle Cement Corp. was excluded from the study since it just 
entered the market in 2010. The companies that were included in this study are: APO Cement Corporation 
(CeMex); Solid Cement Corporation (Cemex); Holcim Philippines, Inc.; Northern Cement Philippines, Inc.; 
Pacific Cement Philippines, Inc.; Taiheiyo Cement Philippines; Northern Cement; Solid Cement Corporation; 
and Lafarge Republic Inc.  
2008-2012 Financial Statements of the CMCs were secured from Securities and Exchange Commission 
(SEC). In totality, a forty (40) year observation was used for analysis. DEA-MPI: Input-Oriented VRS was 
employed to achieve the three (3) objectives of the study.  
 The variables used in this research include financial and production measures. Output variables are 
revenue (in million) and total cement produced (in million tons). Input variables are total asset (in million), 
salaries and wages cost (in million) and power and fuel cost (in million).  
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2.1 DEA 
This research employed DEA to evaluate productivity and TE performance. The rationale behind 
choosing this statistical tool is the characteristics of non-parametric itself. Among the non-parametric and 
parametric, the former excludes the probability of errors in a specific model that can transpire because of 
inappropriate functional form. Non-parametric technique of constructing the reference set is less restraining that 
rests on a set of assumption on the affiliation between the components of statistical observation and constructed 
set. The components anticipated to belong to the reference set need to fulfill certain characteristics. It is the set of 
characteristics that defines a non-parametric methodology and distinguishes it from parametric methodology 
(Ray, 2011).  
DEA was first introduced by Charnes, Cooper and Rhodes (1978) and has proven to uncover methods 
to improve service not present in other techniques, thus a suitable statistical tool to measure performance in a set 
of DMUs. Generally, DEA calculates the ratio of weighted outputs to weighted inputs and these weighted values 
are decided according to the best interest of DMUs. The flexible weighting characteristic of DEA unwinds the 
constraint of a priori value judgment in measuring efficiency scores. This quality enables DEA to evaluate 
efficiency of DMUs even without the data on price and production.  
In this approach, efficiency is considered as the consumption of minimal input for any actual output. 
According to Fȁre et al. (1994) DEA is a non-parametric approach to distance estimation. This method utilizes 
linear programming to arrive at a piecewise linear envelopment frontier over data inputs such that all experiential 
points is positioned on or below the production frontier.   
Linear Programming is the fundamental methodology that makes DEA predominantly powerful among 
productivity management techniques. DEA is widely used in the field of research by those who understand the 
methodology of linear programming (Egilmez, 2013).  
DEA associates DMUs by considering inputs and outputs and identifies efficient and inefficient firms, 
giving room for possible improvements. DEA calculates savings that can be realized by making inefficient units 
efficient as the most efficient. In addition, DEA evaluates the volume of service an inefficient unit can advance 
on without the requisite of using supplementary resources, thus making DEA a substantial benchmarking system 
unrecognizable with other techniques.   
MPI was employed to examine productivity by which DMUs achieve their objectives as compared to 
others facing the same condition. MPI showed the sources of productivity (overall efficiency and technical 
growth). It represents total factor productivity which is a product of two geometric means either input oriented or 
output oriented (Egilmez, 2013, Samoilenko & Bryson, 2013).  
 
2.2 Malmquist Productivity Index 
MPI was introduced by Caves et al. (1982), it measures change in efficiency over-time. In the non-
parametric framework, the DEA based MPI for time period can be categorized into two modules: one calculates 
the input technical efficiency change and the other one calculates technological change between specific time 
periods. This approach does not require production efficiency assumptions, rather, it identifies the best practice 
industries/firms in every period. Furthermore, it presents efficient production frontier that measures 
industries/firms’ output relative to the frontier. Also it can be disintegrated into technical efficiency and 
technological efficiency. 
In MPI, changes in TFP index differentiate, technical and technological change (Celen, 2013). The 
value of an index indicating more than 1 denotes an increase from (t) period to (t+1) period, furthermore a value 
less than 1 reflects its decrease.   According to Angelidis and Lyroudi (2005), the calculation of TFP is 
comprised of multiplication TE change value and technical change value. The decomposition of TFP: EFFCH 
and TECH indicating a value more than one represents improvement in EFFCH and TECH, on the other hand a 
value representing less than 1 indicates retrogression. In summation, EFFCH index change depicting more than 1 
implies an organization’s capability in satisfying production frontier; likewise, TECH index change showing 
more than 1 represents the organization’s success in heaving efficiency level.  A negative change value in TECH 
index describes an output reduction with similar quantity of input in the production process (Benli & Degirmen 
2013; Karacabey, 2002).  In addition, according to Squires & Raid (2004), TECHCH is captures product 
development and enhancement of technologies that enables production improvement.  
Moreover, EFFCH is decomposed as pure technical efficiency change (PECH) and scale efficiency 
change (SECH). Competence in PECH reflects whether an organization works within a suitable scale, thus 
producing in an appropriate scale. Decrease in PECH  signifies managerial competence distortion. Also, a 
decrease in an organization’s SECH represents a scale problem. The constitution of Malmquist TFP index play a 
substantial role in evaluating sources of TFP ( Deliktas, 2002).   
 
2.3 Variable Returns to Scale 
In relation to returns to scale property, input oriented VRS was used since inputs on production 
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capability were assumed to have non-constant returns to scale. This acknowledges the conceivable scale of 
diseconomies in terms of input size among DMUs. VRS recognizes increase and decrease in production over a 
given set of period which associates efficiency evaluation in this study. Compared with CRS, VRS is more 
comprehensive (Egilmez, 2013).   
Unlike the CCR model, the Banker, Charnes and Cooper (BCC) model acknowledges the restrictive 
property of CRS and realizes that technologies may exhibit constant, diminishing or increasing returns to scale at 
dissimilar location on the production frontier.  
The output oriented variable returns to scale DEA frontier is defined by the solution to N to linear 
programs given by: 
    min Ѳ 
     
Ѳ,λ 
    subject to  -yi l Ѳ + Y λ ≥  0 
       xi + X λ ≥ 0  
       N1
’ 
λ = 1   
       λ ≥ 0,  
 
where N1 is an Nx1 vector of 1s, λ is an Nx1 vector of weights, and Ѳ is the output distance measure. 
Where note that 0 ≤ Ѳ ≤ 1 and that 1/Ѳ is the proportional expansion in inputs that could achieve the ith firm, 
with input quantities held constant.  
 
  Also, the input-oriented VRS DEA frontier is defined by the solution to N linear 
programs given by:  
 
    Max p 
      p,λ 
    
subject to -yi + Y λ ≥  0 
       xi l p + X λ ≥ 0  
       N1
’ 
λ = 1 
       λ ≥ 0 
 
where p is the input distance measure . Note that 1 ≤ p ≤ ∞ and that 1/p is the proportional reduction in 
inputs that could be achieved by the ith firm, with output quantities held constant.  
 
  The technical efficiency measure under constant returns to scale, sometimes called 
“overall” technical efficiency measure, is obtained by solving N linear programs given by: 
    Min Ѳi
CRS 
       Ѳi
CRS 
    Subject to  - Y λ + yi ≤ 0 
      Ѳi
CRS
 xi - X λ ≥ 0  
       N1
’ 
λ = 1 
       λ ≥ 0 
 
where Ѳi
CRS 
is a technical efficiency quantity of the ith firm under constant returns to scale and 0 ≥ Ѳi
CRS 
≤ 1. The output and input models were designed to estimate the same frontier surface and identify efficient set of 
firms. However, efficiency measures may be different input or output orientations. In the concept of constant 
returns to scale, the estimated frontier and the efficiency measures remain unaffected by the choice of orientation 
(Coelli et al., 1998).  
 
As technology consents VRS at dissimilar points on a production possibility set frontier, the TE (input 
or output oriented) of a unit will differ from its SE. TE is calculated by matching firm productivity score with the 
unit’s equivalent average productivity on the VRS frontier.  Utilizing DEA Version 2.1 software, efficiency score 
and productivity level of different CMCs and the Philippine cement industry as a whole were determined. 
Furthermore, confidentiality of the result was taken into consideration by assigning a code for each firm in the 
analysis.  This was done due to the sensitivity of data as per competitive issue of each CMC.  
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3.0 Empirical Results 
3.1 MPI 
This part of the chapter addresses the first objective of the study. It represents the TFP of the Philippine cement 
industry measured by Malmquist Productivity Index that was also decomposed to TECHCH and EFFCH. 
Moreover, EFFCH features changes in technical efficiency to PECH and SECH.  
 
Table 3.1: Malmquist Productivity Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.1 presents the TFPCH of the CMCs. It reveals that over the study period majority of CMCs 
displayed growth in TFPCH. Taiheiyo Cement Phil. Inc. reported 0.951 TFPCH which indicated that the 
company showed less productivity due to the decrease in TECHCH (0.951). Also, Northern Cement reported 
0.937 TFPCH, its below productivity and efficiency performance score was due to the regressed EFFCH (0.922) 
which was the result of decreased PECH (0.984) and SECH (0.937). The proposition that follows from regressed 
TECHCH is that these companies reflected a less benefit from enhanced technology and capital equipment 
because of the inadequate transfer of technology. MPI highlights that EFFCH is the main driver for the increased 
in TFPCH of the Philippine cement industry. This finding is similar to the study conducted by Mahmood (2008).   
The Philippine cement industry’s average TFPCH for the relevant period displayed to be at 1.047. This 
figure indicates that the industry operated at a maximum productivity. This was the result of the capacity 
expansion of CMCs to augment of the strong local cement demand and the increased private and government 
infrastructure project. In fact among different industries, the country’s cement sector reported the biggest growth 
in 2012.  Foreign Direct Investments (FDI) also amplified the industry’s productivity). Literature indicated the 
significance of foreign investment as a determinant of growth in TFP (Savvides, 2005). The demand for cement 
in 2012 rose by 18 percent, recorded as the highest increase in 15 years (CeMaP, 2012).  
Among the CMCs that progressed in EFFCH were: Firm B (1.135); Firm G (1.102); Firm D (1.096); 
and Firm H (1.093). Firms A, C and F reported stagnant scores on EFFCH (1.000). Firm E displayed a regressed 
EFFCH score of 0.922. This was due to the company’s decline in managerial performance efficiency (shown in 
SECH index) and input combination efficiency (shown in PECH index).  Average EFFCH over the study period 
reflected to be at 1.04. This indicates that overall, the industry is technically efficient.  
An annual average on TECHCH has been observed to be at 1.006 . During the observation period, 75% 
of the industry or 6 CMCs reported to have improved on TECHCH. These were: Firm F (1.054); Firm A (1.019); 
Firm D (1.019); Firm E (1.016); Firm G (1.010); and Firm H (1.004). Firms B and C regressed in TECHCH with 
0.976 and 0.951 TECH score, respectively. 
Firm  techch effch pech sech tfpch 
A  1.019 1.000 1.000 1.000 1.019 
B 0.976 1.135 1.016 1.117 1.107 
C  0.951 1.000 1.000 1.000 0.951 
D 1.019 1.096 1.000 1.096 1.117 
E 1.016 0.922 0.984 0.937 0.937 
F  1.054 1.000 1.000 1.000 1.054 
G 1.010 1.102 1.000 1.102 1.113 
H 1.004 1.093 1.000 1.093 1.097 
mean  1.006 1.041 1.000 1.041 1.047 
 
 
European Journal of Business and Management                                                                                                                               www.iiste.org 
ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) 
Vol.6, No.28, 2014 
 
176 
Table 3.2. Malmquist Index Summary of Firm Means 
 
Year Techch effch pech sech tfpch 
2 1.120 1.052 1.008 1.043 1.177 
3 0.981 1.057 0.999 1.057 1.036 
4 0.863 1.056 1.001 1.056 0.911 
5 1.080 1.001 0.992 1.010 1.081 
Mean 1.041 1.041 1.000 1.041 1.047 
 
 
Malmquist TFPCH, along with its components takes a preliminary score of 1.000 for year 2008 being 
the reference and initial year. Figure 3.2 revealed a decline in EFFCH from 1.052 in 2009 to 1.001 in 2012. 
However, mean EFFCH of the industry was reported to be at 1.041, indicating efficiency over the period. 
EFFCH is the result of PECH and SECH. 
 A closer look at the figure revealed that mean SECH (1.041) of the industry is higher than 
mean PECH (1.000), indicating that input combination is more significant for the source of efficiency in the 
industry than managerial factor.  The study evaluated that there has been no under- utilization of inputs, incorrect 
selection of input combination or inappropriate returns to scale in the industry. 
 TECHCH declined from 1.120 in 2009 to 0.981 in 2010 and 0.863 in 2011. TECHCH was 
reported to be at 1.080 in 2012.  Mean TECHCH of the industry was reflected at 1.006. Although there has been 
some changes in TECH, the industry is still considered to be efficient.    
 Increased in TFPCH was reported in 2012 (1.081). The full implementation of enormous 
infrastructure project under the Philippine government’s Public-Private-Partnership (Global Cement, 2013) could 
positively affected the change in TFP from 2011 to 2012  Mean TFPCH of the industry was evaluated to be at 
1.047.  
 
3.2 VRSTE 
This part of the chapter analyzes technical efficiency of the Philippine cement industry to address the 
second objective of this research. To achieve this, input oriented Variable-Returns-to-Scale Technical Efficiency 
(VRSTE) was employed.  
Under VRS assumptions, the Philippine cement industry reported an average TE of 0.997 over the 
observation period. The industry experienced technical inefficiency during: the year 2008 that displayed TE of 
0.992; and year 2012 that revealed TE of 0.992 (See Table 3.3). The CMCs that exhibited technical inefficiency 
over the observation period were Firm B (with TE of 0.988) that reflected excess in number of employees and 
Firm E (see Table 3.4 and Table 3.5).  
 
Table 3.3: VRSTE Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Input Slacks 
This part of the chapter evaluates slacks of the CMCs to achieve the third objective of this study. Over 
the study period, slack values were considered to measure input excess CMCs incurred that have caused 
 Firm 2008 2009 2010 2011 2012 CMC TE ave. 
A 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
B 0.9380 1.0000 1.0000 1.0000 1.0000 0.9880 
C 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
D 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
E 1.0000 1.0000 1.0000 1.0000 0.9360 0.9860 
F 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
G 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
H 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
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inefficiency. According to Coelli (1998) a firm can only be technically efficient if it operates on the frontier, and 
furthermore, slack is equivalent to zero.  
 
Over the study period, the Philippine cement industry revealed input slacks only on years 2008 and 2012. 
 
Figure 3.4: 2008 Input Slacks Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.4 shows the summary of input slack values of the DMUs in 2008, the first year of observation. 
The above figure indicates that Firm B excessed by 86.503 on its salaries and wages. Firm B’s input slack may 
have been brought by its effort in administering alternative fuel using rice husk during this year. The program 
aimed to reduce CO2 emission by 25 percent (Abad, 2013). Mean input slack on salaries & wage of the industry 
is reported to be at 10.813.  
Table 3.5 2012 Input Slacks Summary 
 
 
 
 
 
 
 
 
 
    
    
    
    
    
    
    
Table 3.5 represents summary of input slack values of the CMCs during the year 2012, the last year 
of observation. The figure illustrates the excess amount in asset and fuel & energy cost of Firm E by 1591.509 
and 226.755, respectively. The company’s over capitalization resulted in excess in asset and fuel and energy cost. 
This was the year when San Miguel Corporation (SMC) invested P3-billion in Northern Cement Corp. that 
aimed to double production capacity of its Pangasinan plant (Montealegre, 2013). In addition, SMC officially 
owned 35 percent of Firm E and still plans to get the majority.    
 
  
4.0 Conclusions  
Firm  Asset 
Salaries Fuel and  
and wages  Energy Cost 
A 0.000 0.000 0.000 
B 0.000 0.000 0.000 
C 0.000 0.000 0.000 
D 0.000 0.000 0.000 
E 1591.509 0.000 226.755 
F 0.000 0.000 0.000 
G 0.000 0.000 0.000 
H 0.000 0.000 0.000 
mean 198.939 0.000 28.344 
 
Firm  Asset 
Salaries Fuel and  
and wages  Energy Cost 
A 0.000 0.000 0.000 
B 0.000 86.503 0.000 
C 0.000 0.000 0.000 
D 0.000 0.000 0.000 
E 0.000 0.000 0.000 
F 0.000 0.000 0.000 
G 0.000 0.000 0.000 
H 0.000 0.000 0.000 
mean 0.000 10.813 0.000 
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DEA-MPI: Input-Oriented VRS was employed and was evaluated productivity and efficiency of the Philippine 
cement industry. Specifically, this study attained its four 3) objectives: (1) Evaluate productivity performance 
over the period of 2008-2012; (2) Analyze technical efficiency over the observation period; (3) and Examine and 
compare slacks over the observation period.  
The study based its productivity and technical performance of 8 CMCs for a five year period (2008-
2012). The results of the empirical study using DEA-MPI showed that 75% or 6 CMCs reported to be productive.   
During the observation period; a decrease in TECHCH has been reported by Solid Cement Corp. and Taiheiyo 
Cement Phil. Inc.; and a decrease in EFFCH has been reported by Northern Cement Corp.  However, given this 
decline in different indices the Philippine cement industry was observed to be operating at its maximum 
productivity with a TFPCH score of 1.047. This productivity level was brought by the industry’s capacity 
expansion  and increasing FDI.   
The observed decline in TECHCH of the mentioned CMCs may call for the industry to give substantial 
consideration to technological progress: the improvement of prevailing applications and development of more 
technology oriented systems and procedures that will enable the industry to be more productive.  The EFFCH is 
the industry’s main driver for productivity. The industry reflected 7 CMCs (75% of the industry) to be pure 
efficient with a mean PECH score of 1.000. Also, in terms of scale efficiency, 7 CMCs (75% of the industry) 
were found to be scale efficient. The industry’s SECH score was reported to be at 1.041. This finding implies 
that management performance, aside from the efficient allocation of resources should make parallel effort in the 
enhancement of the industry. These results are congruent with the findings of Mahmood & Afza (2008) which 
claimed that efficiency should be consistent with technological control.  
The Philippine cement industry revealed an input slack on salaries and wages of about 10.8 million; on 
asset of about 198.9 million; and fuel and energy of about 28.3 million. This indicated that the industry should be 
cautious in over capitalization and excess in employee for these result to inefficiencies.  
The research suggests that although the Philippine cement industry is productive and technically 
efficient, it still has to augment TFP in attempt to stabilize productivity growth pattern. In this sector, two (2) 
CMCs reflected the need to improve TE and TECHCH. An enhanced comprehensive plan in attempt for 
modernization of all CMCs in the country should be a priority to achieve a global standpoint of competitiveness.  
 
Directions for Future Research 
This research is based upon eight (8) CMCs which account for 89 percent of the total players in the industry. 
This confines the inference of the conclusion for the entire cement industry. Therefore, future researches can 
work on all CMCs and extend panel data. Also, productivity and efficiency in the study were measured using 
Financial Statement data, further study may include environmental variables like size and age of each firm in 
evaluating performance.  
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